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SEQUENCE LISTING 

<110> Norregaard-Madsen, Mads 
Ostergaard, Peter Rahbek 
Christensen, Claus Bo Voge 
Lassen, Soren Flensted 

<I20> Novel Ptoteases And Variants Thereof 

<130> 5665.400-US 

<160> 45 

<I70> Patentin version 3.1 



<210> 
<211> 
<212> 



1 

948 
DNA 



<213> Bacillus 
<220> 

<221> CDS 

<222> ( 1) . . (948) 

<223> 



<220> 

<221> mat_peptide 

<222> (283) , . 0 
<223> 



<220> 

<221> sig_peptide 
<222> (1) . . (93) 
<223> 



TC 1700 



<220> 

<221> pro-peptide 

<222> (94) . . (282) 
<223> 



<400> 1 

ttg gtt agt aaa aag agt gtt aaa cga ggt ttg ate aca ggt etc att 48 

Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu He Thr Gly Leu He 
-90 -85 -80 



ggt att tct att tat tot tta ggt atg eac ccg gcc caa gee geg eea 96 
Gly He Ser He Tyr Ser Leu Gly Met His Pro Ala Gin Ala Ala Pro 
-75 -70 -65 

teg eet eat act cct gtt tea age gat cct tea tac aaa geg gaa aea 144 
Ser Pro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Ala Glu Thr 
-60 -55 -50 

teg gtt aet tat gae eea cac att aag age gat eaa tac gge ttg tat 192 
Ser Val Thr Tyr Asp Pro His He Lys Ser Asp Gin Tyr Gly Leu Tyr 
-45 -40 -35 



1 




tea aaa gcg ttt aca ggc acc ggc aaa gtg aat gaa aca aag gaa aaa 
Ser Lys Ala Phe Thr Gly Thr Gly Lys Val Asn Glu Thr Lys Glu Lys 
-30 -25 -20 -15 



240 



gcg gaa aaa aag tea cee gee aaa get eet tac age att aaa teg gtg 
Ala Glu Lys Lys Ser Pro Ala Lys Ala Pro Tyr Ser He Lys Ser Val 
-10 -5 -1 1 



288 



att ggt tct gat gat egg aea agg gte aec aae aea aee gca tat ecg 
He Gly Ser Asp Asp Arg Thr Arg Val Thr Asn Thr Thr Ala Tyr Pro 
5 10 15 



336 



tae aga geg ate gtt cat att tea age age ate ggt tea tgc acc gga 
Tyr Arg Ala He Val His He Ser Ser Ser He Gly Ser Cys Thr Gly 
20 25 30 



384 



tgg atg ate ggt ecg aaa acc gte gca aea gee gga eac tgc ate tat 
Trp Met He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys He Tyr 
35 40 45 50 



432 



gae aca tea age ggt tea ttt gee ggt aca gee act gtt teg ecg gga 
Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly 
55 60 65 



480 



egg aae ggg aca age tat eet tae ggc tea gtt aaa teg acg egc tae 
Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val Lys Ser Thr Arg Tyr 
70 75 80 



528 



ttt att ecg tea gga tgg aga age gga aae aee aat tae gat tae gga 
Phe He Pro Ser Gly Trp Arg Ser Gly Asn Thr Asn Tyr Asp Tyr Gly 
85 90 95 



576 



gca ate gaa eta age gaa ecg ate ggc aat act gte gga tae ttc gga 
Ala He Glu Leu Ser Glu Pro He Gly Asn Thr Val Gly Tyr Phe Gly 
100 105 110 



624 



tac teg tae act act tea tea ett gtt ggg aca act gtt acc ate age 
Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Thr Thr Val Thr He Ser 
115 120 125 130 



672 



ggc tac cea ggc gat aaa aea gca ggc aea caa tgg eag cat tea gga 
Gly Tyr Pro Gly Asp Lys Thr Ala Gly Thr Gin Trp Gin His Ser Gly 
135 140 145 



720 



ecg att gee ate tec gaa acg tat aaa ttg eag tac gca atg gac acg 
Pro He Ala He Ser Glu Thr Tyr Lys Leu Gin Tyr Ala Met Asp Thr 
150 155 160 



768 



tae gga gga caa age ggt tea ecg gta ttc gaa caa age age tec aga 
Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe Glu Gin Ser Ser Ser Arg 
165 170 175 



816 



acg aac tgt age ggt ecg tgc teg ett gee gta cae aea aat gga gta 
Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn Gly Val 
180 185 190 



864 



tac ggc ggc tee teg tae aac aga ggc aec egg att aca aaa gag gtg 
Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys Glu Val 
195 200 205 210 



912 



ttc gac aat ttg aec aae tgg aaa aac age gca caa 



948 



2 



4 




Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
215 220 



<210> 2 

<211> 316 

<212> PRT 

<213> Bacillus 

<400> 2 

Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu He Thr Gly Leu He 
-90 -85 -80 



Gly He Ser He Tyr Ser Leu Gly Met His Pro Ala Gin Ala Ala Pro 
-75 -70 -65 



Ser Pro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Ala Glu Thr 
-60 -55 -50 



Ser Val Thr Tyr Asp Pro His He Lys Ser Asp Gin Tyr Gly Leu Tyr 
-45 -40 -35 



Ser Lys Ala Phe Thr Gly Thr Gly Lys Val Asn Glu Thr Lys Glu Lys 
-30 -25 -20 -15 



Ala Glu Lys Lys Ser Pro Ala Lys Ala Pro Tyr Ser He Lys Ser Val 
-10 -5 -1 1 



He Gly Ser Asp Asp Arg Thr Arg Val Thr Asn Thr Thr Ala Tyr Pro 
5 10 15 



Tyr Arg Ala He Val His He Ser Ser Ser He Gly Ser Cys Thr Gly 
20 25 30 



Trp Met He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys He Tyr 
35 40 45 50 



Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly 
55 60 65 



Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val Lys Ser Thr Arg Tyr 
70 75 80 



Phe He Pro Ser Gly Trp Arg Ser Gly Asn Thr Asn Tyr Asp Tyr Gly 
85 90 95 



Ala He Glu Leu Ser Glu Pro He Gly Asn Thr Val Gly Tyr Phe Gly 
100 105 110 



3 



4 




Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Thr Thr Vai Thr He Ser 
115 120 125 130 



Gly Tyr Pro Gly Asp Lys Thr Ala Gly Thr Gin Trp Gin His Ser Gly 
135 140 145 



Pro He Ala He Ser Glu Thr Tyr Lys Leu Gin Tyr Ala Met Asp Thr 
150 155 160 



Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe Glu Gin Ser Ser Ser Arg 
165 170 175 



Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn Gly Val 
180 185 190 



Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys Glu Val 
195 200 205 210 



Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
215 220 



<210> 3 

<211> 1026 

<212> DNA 

<213> Bacillus 

<220> 

<221> CDS 

<222> (1) . . (1026) 

<223> 



<220> 

<221> mat_peptide 

<222> (361) . . 0 
<223> 



<220> 

<221> sig__peptide 
<222> (1) . . (78) 
<223> 



<220> 

<221> pro-peptide 

<222> (79) . . (360) 
<223> 



<400> 3 

atg aaa eta eta tta aaa ctt act ttt gta tgc ata ttt atg tta 45 



4 



4 




Met Lys Leu Leu Leu Lys Leu Thr Phe Vai Cys lie Phe Met Leu 
-120 -115 -110 



agt ggg att eta tec oca gta aac gea aet eaa get gag act ett act 
Ser Gly He Leu Ser Pro Val Asn Ala Thr Gin Ala Glu Thr Leu Thr 
-105 -100 -95 -90 



93 



aaa tta aat aaa ata agt cag aag eag gaa cca tea tat aaa eta gat 
Lys Leu Asn Lys He Ser Gin Lys Gin Glu Pro Ser Tyr Lys Leu Asp 
-85 -80 -75 



141 



gaa gaa atg gat tat gtt eta att gat ttg gaa aea eaa tct gaa teg 
Glu Glu Met Asp Tyr Val Leu He Asp Leu Glu Thr Gin Ser Glu Ser 
-70 -65 -60 



189 



att att teg ata gga gat aat ace gat ttg gga gat caa teg ttt act 
He He Ser He Gly Asp Asn Thr Asp Leu Gly Asp Gin Ser Phe Thr 
-55 -50 -45 



237 



tet tta ggg aag gtg gga cat gga gaa ctt gag aaa att aac tta gaa 
Ser Leu Gly Lys Val Gly His Gly Glu Leu Glu Lys He Asn Leu Glu 
-40 -35 -30 



285 



gaa ttt cgt aat cet aat tta aea gta gta gac ceg tta aca cgt aag 
Glu Phe Arg Asn Pro Asn Leu Thr Val Val Asp Pro Leu Thr Arg Lys 
-25 -20 -15 -10 



333 



eet att gaa eaa aaa ate age ect ttt gtt gtt ata ggc gat gat ggg 
Pro He Glu Gin Lys He Ser Pro Phe Val Val He Gly Asp Asp Gly 
-5 -11 5 



381 



aga aga caa gtt eaa aat act tet tte atg cca ttt cgt gea ett act 
Arg Arg Gin Val Gin Asn Thr Ser Phe Met Pro Phe Arg Ala Leu Thr 
10 15 20 



429 



tat att gag ttt gga aae ett aca agt aea tgg agt tgt tct gga ggt 
Tyr He Glu Phe Gly Asn Leu Thr Ser Thr Trp Ser Cys Ser Gly Gly 
25 30 35 



477 



gtg att gga aca gat tta gtt gtt act aat gea cat tgt gta gaa ggt 
Val He Gly Thr Asp Leu Val Val Thr Asn Ala His Cys Val Glu Gly 
40 45 50 55 



525 



tet gtg tta gea ggt aet gta gtt ect ggt atg aac aat agt eag tgg 
Ser Val Leu Ala Gly Thr Val Val Pro Gly Met Asn Asn Ser Gin Trp 
60 65 70 



573 



gea tat ggg eat tat agg gtt act eag att ate tae eet gat eaa tac 
Ala Tyr Gly His Tyr Arg Val Thr Gin He He Tyr Pro Asp Gin Tyr 
75 80 85 



621 



aga aat aac ggt get tea gag ttt gat tat get ata ett aga gta gea 
Arg Asn Asn Gly Ala Ser Glu Phe Asp Tyr Ala He Leu Arg Val Ala 
90 95 100 



669 



eet gac tet gat gga cgt cat att gga aac aga get gga att tta tet 
Pro Asp Ser Asp Gly Arg His He Gly Asn Arg Ala Gly He Leu Ser 
105 110 115 



717 



ttt aca gaa aca gga act gtt aae gaa aat act ttt eta aga acg tat 
Phe Thr Glu Thr Gly Thr Val Asn Glu Asn Thr Phe Leu Arg Thr Tyr 



765 



5 



4 




120 125 130 135 

gga tac ccc ggt gat aaa ata tea gag aca aaa tta att tct ttg tgg 813 
Gly Tyr Pro Gly Asp Lys lie Ser Glu Thr Lys Leu He Ser Leu Trp 
140 145 150 

gga atg gtt ggt cga tct gat gca ttt ttg cat cga gac eta ctg ttc 861 
Gly Met Val Gly Arg Ser Asp Ala Phe Leu His Arg Asp Leu Leu Phe 
155 160 165 

tac aat atg gac acc tat ttt ggt caa tea ggt tct eet gta tta aac 909 
Tyr Asn Met Asp Thr Tyr Phe Gly Gin Ser Gly Ser Pro Val Leu Asn 
170 175 180 

age gta gat tea atg gtt geg gtt cat aat gea ggg tat ate gtt ggt 957 
Ser Val Asp Ser Met Val Ala Val His Asn Ala Gly Tyr He Val Gly 
185 190 195 

ggt aat agg gaa att aat ggt ggt ect aaa ate aga aga gat ttt aca 1005 
Gly Asn Arg Glu He Asn Gly Gly Pro Lys He Arg Arg Asp Phe Thr 
200 205 210 215 

aae tta ttt aat caa atg aac 1026 
Asn Leu Phe Asn Gin Met Asn 
220 



<210> 4 

<211> 342 

<212> PRT 

<213> Bacillus 

<400> 4 

Met Lys Leu Leu Leu Lys Leu Thr Phe Val Cys He Phe Met Leu 
-120 -115 -110 



Ser Gly He Leu Ser Pro Val Asn Ala Thr Gin Ala Glu Thr Leu Thr 
-105 -100 -95 -90 



Lys Leu Asn Lys He Ser Gin Lys Gin Glu Pro Ser Tyr Lys Leu Asp 
-85 -80 -75 



Glu Glu Met Asp Tyr Val Leu He Asp Leu Glu Thr Gin Ser Glu Ser 
-70 -65 -60 



He He Ser He Gly Asp Asn Thr Asp Leu Gly Asp Gin Ser Phe Thr 
-55 -50 -45 



Ser Leu Gly Lys Val Gly His Gly Glu Leu Glu Lys He Asn Leu Glu 
-40 -35 -30 



Glu Phe Arg Asn Pro Asn Leu Thr Val Val Asp Pro Leu Thr Arg Lys 
-25 -20 -15 -10 



6 



4 




Pro He Giu Gin Lys He Ser Pro Phe Val Val He Gly Asp Asp Gly 
-5 -11 5 



Arg Arg Gin Val Gin Asn Thr Ser Phe Met Pro Phe Arg Ala Leu Thr 
10 15 20 



Tyr He Glu Phe Gly Asn Leu Thr Ser Thr Trp Ser Cys Ser Gly Gly 
25 30 35 



Val He Gly Thr Asp Leu Val Val Thr Asn Ala His Cys Val Glu Gly 
40 45 50 55 



Ser Val Leu Ala Gly Thr Val Val Pro Gly Met Asn Asn Ser Gin Trp 
60 65 70 



Ala Tyr Gly His Tyr Arg Val Thr Gin He He Tyr Pro Asp Gin Tyr 
75 80 85 



Arg Asn Asn Gly Ala Ser Glu Phe Asp Tyr Ala He Leu Arg Val Ala 
90 95 100 



Pro Asp Ser Asp Gly Arg His He Gly Asn Arg Ala Gly He Leu Ser 
105 110 115 



Phe Thr Glu Thr Gly Thr Val Asn Glu Asn Thr Phe Leu Arg Thr Tyr 
120 125 130 135 



Gly Tyr Pro Gly Asp Lys He Ser Glu Thr Lys Leu He Ser Leu Trp 
140 145 150 



Gly Met Val Gly Arg Ser Asp Ala Phe Leu His Arg Asp Leu Leu Phe 
155 160 165 



Tyr Asn Met Asp Thr Tyr Phe Gly Gin Ser Gly Ser Pro Val Leu Asn 
170 175 180 



Ser Val Asp Ser Met Val Ala Val His Asn Ala Gly Tyr He Val Gly 
185 190 195 



Gly Asn Arg Glu He Asn Gly Gly Pro Lys He Arg Arg Asp Phe Thr 
200 205 210 215 



Asn Leu Phe Asn Gin Met Asn 
220 



7 



4 




<210> 5 

<211> 942 

<212> DNA 

<213> Bacillus 



<220> 

<221> CDS 

<222> (1) . . (942) 



<223> 



<220> 

<221> mat_pept ide 

<222> (277) . . {) 
<223> 



<220> 

<221> sig_peptide 
<222> (1) . . (87) 
<223> 



<220> 
<221> 
<222> 
<223> 



pro-peptide 
(88) . . (276) 



<400> 5 

atg gcg aaa aat ggt gtt tea cgc gtt ttc att gcc gga etc ate gga 
Met Ala Lys Asn Gly Val Ser Arg Val Phe He Ala Gly Leu He Gly 
-90 -85 -80 



48 



att tet att ttt tct teg gge att tae tet gea caa get gca tea teg 
He Ser He Phe Ser Ser Gly He Tyr Ser Ala Gin Ala Ala Ser Ser 
-75 -70 -65 



96 



ceg eat ace cca gte tee age gae cct teg tae aag eee gge tec aee 
Pro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Gly Ser Thr 
-60 -55 -50 -45 



144 



tat gat eee aae ata aaa att gae aat aae gge gea tat teg aaa gee 
Tyr Asp Pro Asn He Lys He Asp Asn Asn Gly Ala Tyr Ser Lys Ala 
-40 -35 -30 



192 



tte gaa gga aee gga aca cec gge gge tee gtt cag gee aaa eeg aaa 
Phe Glu Gly Thr Gly Thr Pro Gly Gly Ser Val Gin Ala Lys Pro Lys 
-25 -20 -15 



240 



aaa gaa teg eee gee gge eeg eet tae age eet aaa teg gta ate gge 
Lys Glu Ser Pro Ala Gly Pro Pro Tyr Ser Pro Lys Ser Val He Gly 
-10 -5 -1 1 



288 



tea gat gaa egg aca agg gtg act gat aea aeg gcc ttt cca tae aga 
Ser Asp Glu Arg Thr Arg Val Thr Asp Thr Thr Ala Phe Pro Tyr Arg 
5 10 15 20 



336 



gca ate gte cat att tea age age ate gge tea tgc aca gge tgg ctg 
Ala He Val His He Ser Ser Ser He Gly Ser Cys Thr Gly Trp Leu 
25 30 35 



384 



4 % 



ate 
lie 


aaa 

y y a 

Gly 


ccg 
Pro 


aaa 
Lys 
40 


acg 
Thr 


g t a 
Val 


gea 
Ala 


acg 
Thr 


y ^ 
Ala 
45 


yyy 

Gly 


L- d L- 

His 


tgc 
Cys 


g t c 
Val 


t- 3 ■!- 
L d L 

Tyr 
50 


gae 
Asp 


acg 
Thr 


/1 1 0 
4 


gca 
Ala 


age 
Ser 


cga 
Arg 
55 


tea 
Ser 


ttc 
Phe 


Ala 


y y ca 

Gly 


ace 
Thr 
60 


gee 
Ala 


ace 
Thr 


y L L 
Val 


f' c 

L 

Ser 


ccg 
Pro 
65 


gga 
Gly 


cga 
Arg 


aac 
Asn 




ggt 
Gly 


tea 
Ser 
70 


get 
Ala 


tac 
Tyr 


cet 
Pro 


tac 
Tyr 


aaa 

y y u 

Gly 
75 


tet 
Ser 


at t 
Val 


aca 
Thr 


teg 
Ser 


ace 
Thr 
80 


cge 
Arg 


tat 
Tyr 


Phe 


d L (_ 

He 


9 P 


ccg 
Pro 
85 


teg 
Ser 


aat 
Gly 


t aa 

u y y 

Trp 


eag 
Gin 


age 
Ser 
90 


y y ^ 
Gly 


aat 
Asn 


t' 

Ser 


^ 1- 

Asn 


t- A h 

Tyr 
95 


gae 
Asp 


L d C 

Tyr 


gea 
Ala 


geg 
Ala 


a L c 
He 
100 


D / 0 


qaq 
Glu 


etc 
Leu 


age 
Ser 


eag 
Gin 


ccg 
Pro 
105 


ate 
He 


aac 

y y 

Gly 


aat 
Asn 


acc 
Thr 


g t c 
Val 
110 


y y a 

Gly 


tat 
Tyr 


ttc 
Phe 


gga 
Gly 


1- +- 

L d L 

Tyr 
115 


L t^d 

Ser 


9 ^ 
U Z ft 


tac 
Tyr 


acc 
Thr 


get 
Ala 


tea 
Ser 
120 


teg 
Ser 


et t 
Leu 


gea 
Ala 


y y a 

Gly 


gea 
Ala 
125 


y y ^ 
Gly 


y Ly 

Val 


d *^ 

Thr 


Pit r 
He 


age 
Ser 
130 


99^ 
Gly 


L d L. 

Tyr 


D / Z 


cca 
Pro 


gga gae 
Gly Asp 
135 


aaa 
Lys 


aca 
Thr 


aca 
Thr 


rrrr r* 

yy o 
Gly 


ace 
Thr 
140 


eag 
Gin 


tgg 
Trp 


caa 
Gin 


dug 
Met 


tee 
Ser 
145 


gga 
Gly 


acg 
Thr 


ate 
He 


Ton 


get 
Ala 


gtt 
Val 
150 


tea 
Ser 


ga a 
Glu 


acg 
Thr 


tat 
Tyr 


aaa 
Lys 

155 


e t g 
Leu 


caa 
Gin 


Tyr 


r\ c n 

ycg 
Ala 


3 1- r- 

He 
160 


gae 
Asp 


aca 
Thr 


■h a 
L d C 

Tyr 


gga 
Gly 


1 DO 


ggt caa 
Gly Gin 
165 


age 
Ser 


aat 
Gly 


tec 
Ser 


ccg 
Pro 
170 


g t a 
Val 


tat 
Tyr 


y ^y 
Glu 


aaa 
Lys 


age 
Ser 
175 


dy \- 

Ser 


L. d 

Ser 


agg 
Arg 


aca 
Thr 


aac 
Asn 
180 


0 1 D 


tgc 
Cys 


age 
Ser 


ggc 
Gly 


cca 
Pro 


tgc 
Cys 
185 


teg 
Ser 


e t g 
Leu 


y L> 

Ala 


Val 


His 
190 


acg 
Thr 


aac 
Asn 


Gly 


gtg 

Val 


L ac 
Tyr 
195 


gga 
Gly 


Q C A 
0 Dfl 


gga 
Gly 


tec 
Ser 


tet 
Ser 


tac 
Tyr 
200 


aac 
Asn 


aga 
Arg 


ggc 
Gly 


acc 
Thr 


cge 
Arg 
205 


att 
He 


acg 
Thr 


aaa 
Lys 


gaa 
Glu 


gta 
Val 
210 


ttt 
Phe 


gat 
Asp 


912 


aat 
Asn 


ttc 
Phe 


aca 
Thr 


age 
Ser 


tgg 
Trp 


aaa 
Lys 


aac 
Asn 


age 
Ser 


gea 
Ala 


eag 
Gin 














942 



215 220 



<210> 6 

<211> 314 

<212> PRT 

<213> Bacillus 

<400> 6 

Met Ala Lys Asn Gly Val Ser Arg Val Phe He Ala Gly Leu He Gly 
-90 -85 -80 



9 




lie Ser He Phe Ser Ser Gly He Tyr Ser Ala Gin Ala Ala Ser Ser 
-75 -70 -65 



Pro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Gly Ser Thr 
-60 -55 -50 -45 



Tyr Asp Pro Asn He Lys He Asp Asn Asn Gly Ala Tyr Ser Lys Ala 
-40 -35 -30 



Phe Glu Gly Thr Gly Thr Pro Gly Gly Ser Val Gin Ala Lys Pro Lys 
-25 -20 -15 



Lys Glu Ser Pro Ala Gly Pro Pro Tyr Ser Pro Lys Ser Val He Gly 
-10 -5 -1 1 



Ser Asp Glu Arg Thr Arg Val Thr Asp Thr Thr Ala Phe Pro Tyr Arg 
5 10 15 20 



Ala He Val His He Ser Ser Ser He Gly Ser Cys Thr Gly Trp Leu 
25 30 35 



He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys Val Tyr Asp Thr 
40 45 50 



Ala Ser Arg Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly Arg Asn 
55 60 65 



Gly Ser Ala Tyr Pro Tyr Gly Ser Val Thr Ser Thr Arg Tyr Phe He 
70 75 80 



Pro Ser Gly Trp Gin Ser Gly Asn Ser Asn Tyr Asp Tyr Ala Ala He 
85 90 95 100 



Glu Leu Ser Gin Pro He Gly Asn Thr Val Gly Tyr Phe Gly Tyr Ser 
105 110 115 



Tyr Thr Ala Ser Ser Leu Ala Gly Ala Gly Val Thr He Ser Gly Tyr 
120 125 130 



Pro Gly Asp Lys Thr Thr Gly Thr Gin Trp Gin Met Ser Gly Thr He 
135 140 145 



Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He Asp Thr Tyr Gly 
150 155 160 



Gly Gin Ser Gly Ser Pro Val Tyr Glu Lys Ser Ser Ser Arg Thr Asn 



10 



165 



170 



175 



180 



Cys Ser Giy Pro Cys Ser Leu Ala Vai His Thr Asn Gly Val Tyr Gly 
185 190 195 



Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys Glu Val Phe Asp 
200 205 210 



Asn Phe Thr Ser Trp Lys Asn Ser Ala Gin 
215 220 



<210> 7 

<211> 909 

<212> DNA 

<213> Bacillus 

<220> 

<221> CDS 

<222> (1) . . (909) 

<223> 



<220> 

<221> mat_peptide 
<222> (265) . . 0 
<223> 



<220> 
<221> 
<222> 
<223> 



sig_peptide 
(1) . . (78) 



<220> 
<221> 
<222> 
<223> 



pro-peptide 
(79) . . (264) 



<400> 7 

atg atg aaa aag gtg aaa atg tta etc cct tot eta ctt gtt ttt ggt 

Met Met Lys Lys Val Lys Met Leu Leu Pro Ser Leu Leu Val Phe Gly 
-85 -80 -75 



48 



get tta agt gtg eet agt ttt gee eat gcc gea tct gat tea gtg eta 
Ala Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val Leu 
-70 -65 -60 



96 



acg tct gat tat gae atg gtg act tct gat gga aag gtg ate tct tea 
Thr Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val He Ser Ser 
-55 -50 -45 



144 



agt gat tte eac aat gat acg aaa tee cce tea tec ttt gat aaa gtg 
Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser Ser Phe Asp Lys Val 
-40 -35 -30 -25 



192 



11 



gat gat eta tct tea act gtt ggt gaa aaa gta aaa cea eta tea aaa 240 
Asp Asp Leu Ser Ser Thr Val Gly Glu Lys Val Lys Pro Leu Ser Lys 
-20 -15 -10 

tat tta aaa gac ttt eaa aca aaa gte gtc att gga gac gat ggt aga 288 
Tyr Leu Lys Asp Phe Gin Thr Lys Val Val He Gly Asp Asp Gly Arg 
-5 -11 5 

aca aaa gta gea aat aea aga gtg gca cea tat aat tea att get tat 336 
Thr Lys Val Ala Asn Thr Arg Val Ala Pro Tyr Asn Ser He Ala Tyr 
10 15 20 

act acg ttt ggc ggc tec age tgc aeg ggg acc etg att gee cet aac 384 
Thr Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn 
25 30 35 40 

aaa att ttg aea aac gga cac tgc gtg tae aat aca gea tec aga agt 432 
Lys He Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Ser Arg Ser 
45 50 55 

tat agt gca aaa gga teg gtg tat cea ggc atg aat gat agt act geg 480 
Tyr Ser Ala Lys Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala 
60 65 70 

gtg aat ggc tea gca aat atg aca gag ttc tat gta cea age ggg tat 528 
Val Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr 
75 80 85 

ate aat aca ggt gcg age caa tat gat ttt gee gtg ate aaa aca gat 576 
He Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val He Lys Thr Asp 
90 95 100 

acg aac att ggc aat aca gtt ggt tae cgt tec ate cgt cag gtg aca 624 
Thr Asn He Gly Asn Thr Val Gly Tyr Arg Ser He Arg Gin Val Thr 
105 110 115 120 

aac tta act ggg aea aeg att aaa att tct gga tat cea ggt gat aaa 672 
Asn Leu Thr Gly Thr Thr He Lys He Ser Gly Tyr Pro Gly Asp Lys 
125 130 135 

atg aga tea act ggc aag ate teg cag tgg gag atg tea ggt ect gtg 720 
Met Arg Ser Thr Gly Lys He Ser Gin Trp Glu Met Ser Gly Pro Val 
140 145 150 

aca aga gaa gat aeg aat etc gca tae tat atg att gat aca ttt agt 768 
Thr Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Met He Asp Thr Phe Ser 
155 160 165 

gga aat tea ggc tea gcg atg eta gat caa aat cag caa att gtt ggg 816 
Gly Asn Ser Gly Ser Ala Met Leu Asp Gin Asn Gin Gin He Val Gly 
170 175 180 

gtt eat aac gea ggg tat tea aac ggt aeg att aat ggc ggt cea aaa 864 
Val His Asn Ala Gly Tyr Ser Asn Gly Thr He Asn Gly Gly Pro Lys 
185 190 195 200 

gcg aea get gee ttt gtt gaa ttt ate aac tat gca aaa gcg caa 909 
Ala Thr Ala Ala Phe Val Glu Phe He Asn Tyr Ala Lys Ala Gin 
205 210 215 
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<210> 8 

<211> 303 

<212> PRT 

<213> Bacillus 

<400> 8 

Met Met Lys Lys Val Lys Met Leu Leu Pro Ser Leu Leu Val Phe Gly 
-85 -80 -75 



Ala Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val Leu 
-70 -65 -60 



Thr Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val He Ser Ser 
-55 -50 -45 



Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser Ser Phe Asp Lys Val 
-40 -35 -30 -25 



Asp Asp Leu Ser Ser Thr Val Gly Glu Lys Val Lys Pro Leu Ser Lys 
-20 -15 -10 



Tyr Leu Lys Asp Phe Gin Thr Lys Val Val He Gly Asp Asp Gly Arg 
-5 -11 5 



Thr Lys Val Ala Asn Thr Arg Val Ala Pro Tyr Asn Ser He Ala Tyr 
10 15 20 



Thr Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn 
25 30 35 40 



Lys He Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Ser Arg Ser 
45 50 55 



Tyr Ser Ala Lys Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala 
60 65 70 



Val Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr 
75 80 85 



He Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val He Lys Thr Asp 
90 95 100 



Thr Asn He Gly Asn Thr Val Gly Tyr Arg Ser He Arg Gin Val Thr 
105 110 115 120 



Asn Leu Thr Gly Thr Thr He Lys He Ser Gly Tyr Pro Gly Asp Lys 
125 130 135 
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Met Arg Ser Thr Gly Lys He Ser Gin Trp Glu Met Ser Gly Pro Val 
140 145 150 



Thr Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Met He Asp Thr Phe Ser 
155 160 165 



Gly Asn Ser Gly Ser Ala Met Leu Asp Gin Asn Gin Gin He Val Gly 
170 175 180 



Val His Asn Ala Gly Tyr Ser Asn Gly Thr He Asn Gly Gly Pro Lys 
185 190 195 200 



Ala Thr Ala Ala Phe Val Glu Phe He Asn Tyr Ala Lys Ala Gin 
205 210 215 



<210> 9 

<211> 954 

<212> DNA 

<213> Bacillus 

<220> 

<221> CDS 

<222> ( 1) . . (954) 

<223> 



<220> 

<221> mat__pept ide 

<222> (289) . . ( ) 
<223> 



<220> 

<221> sig_peptide 
<222> (1) . . (84) 
<223> 



<220> 

<221> pro-peptide 

<222> (85) . . (288) 
<223> 



<400> 9 

atg aaa aaa agt gtg aca cgc gta tta atg gcc ggt ctt att gga ata 48 

Met Lys Lys Ser Val Thr Arg Val Leu Met Ala Gly Leu He Gly He 
-95 -90 -85 

tot att tat tct atg ggc ate gac tec get caa get gca tea teg ecg 96 

Ser He Tyr Ser Met Gly He Asp Ser Ala Gin Ala Ala Ser Ser Pro 

-80 -75 -70 -65 

cat act cct gte tct age gat cct tea tac aag cce gac tea tec gca 144 

14 



His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Asp Ser Ser Ala 
-60 -55 -50 

age tat gat cct get att aaa acc aac aaa aac ggc gcc tat tea aaa 192 
Ser Tyr Asp Pro Ala He Lys Thr Asn Lys Asn Gly Ala Tyr Ser Lys 
-45 -40 -35 

gea ttt gaa ggt aca gga aaa eta gae get eee ctt tat eag gaa aaa 240 
Ala Phe Glu Gly Thr Gly Lys Leu Asp Ala Pro Leu Tyr Gin Glu Lys 
-30 -25 -20 

age aaa eca aec aaa aaa tee ect gcc gga eea cgt tac age eee aaa 288 
Ser Lys Pro Thr Lys Lys Ser Pro Ala Gly Pro Arg Tyr Ser Pro Lys 
-15 -10 -5 -1 

tec gtg att ggt tct gat gaa egg acg aga gtg aca aac act acc gca 336 
Ser Val He Gly Ser Asp Glu Arg Thr Arg Val Thr Asn Thr Thr Ala 
15 10 15 

tat eca tac aga gcg ate gtg eat att tea age age ate ggg tct tgc 384 
Tyr Pro Tyr Arg Ala He Val His He Ser Ser Ser He Gly Ser Cys 
20 25 30 

ace ggc tec ctg ate ggt ceg aaa acg gtg gca aeg gee gga cac tgc 432 
Thr Gly Ser Leu He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys 
35 40 45 

att tat gae aca gcg age ggg tea ttc gcc gga acc get acc gtt tct 480 
He Tyr Asp Thr Ala Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser 
50 55 60 

eeg gga egg aac ggt tea aca tat ceg tac gga tea gtt aca tea ace 528 
Pro Gly Arg Asn Gly Ser Thr Tyr Pro Tyr Gly Ser Val Thr Ser Thr 
65 70 75 80 

cgc tat ttc ate ceg tea ggc tat cga age gga aat teg aat tac gae 576 
Arg Tyr Phe He Pro Ser Gly Tyr Arg Ser Gly Asn Ser Asn Tyr Asp 
85 90 95 

tac gga gcc ata gag etc age cag ceg ate ggc aac acc gte ggg tat 624 
Tyr Gly Ala He Glu Leu Ser Gin Pro He Gly Asn Thr Val Gly Tyr 
100 105 110 

ttc gga tat tec tac aec acc teg tct etc gtt ggg tea age gtt acc 672 
Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Ser Ser Val Thr 
115 120 125 

ate ate gga tat eea ggc gae aaa aca teg ggc aec caa tgg cag atg 720 
He He Gly Tyr Pro Gly Asp Lys Thr Ser Gly Thr Gin Trp Gin Met 
130 135 140 

tec gga aat ate gcc gte tea gaa aca tat aaa ctg caa tat gcg ate 768 
Ser Gly Asn He Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He 
145 150 155 160 

gae aca tac gga ggg cag age ggc tct eee gta tat gag gcg age age 816 
Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Tyr Glu Ala Ser Ser 
165 170 175 

tec aga aeg aat tgc age ggc eea tgt teg ctg gcc gtt eat aeg aat 864 
Ser Arg Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn 

15 



180 



185 



190 



ggg gtg tac gga gga tct tea tac aac aga ggc acc egg att aca aaa 912 
Gly Val Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys 
195 200 205 

gaa gta ttc gat aat ttg aca aac tgg aaa aac age gee caa 954 
Glu Val Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
210 215 220 

<210> 10 

<211> 318 

<212> PRT 

<213> Bacillus 

<400> 10 

Met Lys Lys Ser Val Thr Arg Val Leu Met Ala Gly Leu He Gly He 
-95 -90 -85 

Ser He Tyr Ser Met Gly He Asp Ser Ala Gin Ala Ala Ser Ser Pro 
-80 -75 -70 -65 

His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Pro Asp Ser Ser Ala 
-60 -55 -50 

Ser Tyr Asp Pro Ala He Lys Thr Asn Lys Asn Gly Ala Tyr Ser Lys 
-45 -40 -35 

Ala Phe Glu Gly Thr Gly Lys Leu Asp Ala Pro Leu Tyr Gin Glu Lys 
-30 -25 -20 

Ser Lys Pro Thr Lys Lys Ser Pro Ala Gly Pro Arg Tyr Ser Pro Lys 
-15 -10 -5 -1 

Ser Val He Gly Ser Asp Glu Arg Thr Arg Val Thr Asn Thr Thr Ala 
15 10 15 

Tyr Pro Tyr Arg Ala He Val His He Ser Ser Ser He Gly Ser Cys 
20 25 30 

Thr Gly Ser Leu He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys 
35 40 45 

He Tyr Asp Thr Ala Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser 
50 55 60 

Pro Gly Arg Asn Gly Ser Thr Tyr Pro Tyr Gly Ser Val Thr Ser Thr 
65 70 75 80 



-!6 



Arg Tyr Phe He Pro Ser Gly Tyr Arg Ser Gly Asn Ser Asn Tyr Asp 
85 90 95 



Tyr Gly Ala He Glu Leu Ser Gin Pro He Gly Asn Thr Val Gly Tyr 
100 105 110 



Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Ser Ser Val Thr 
115 120 125 



He He Gly Tyr Pro Gly Asp Lys Thr Ser Gly Thr Gin Trp Gin Met 
130 135 140 



Ser Gly Asn He Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He 
145 150 155 160 



Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Tyr Glu Ala Ser Ser 
165 170 175 



Ser Arg Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn 
180 185 190 



Gly Val Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys 
195 200 205 



Glu Val Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
210 215 220 



<210> 11 

<211> 906 

<212> DNA 

<213> Bacillus 

<220> 

<221> CDS 

<222> (1) . , (906) 

<223> 



<220> 

<221> mat_peptide 
<222> (262) . . 0 
<223> 



<220> 

<221> sig_peptide 
<222> (1) . . (75) 
<223> 



<220> 
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<221> 
<222> 
<223> 



pro-peptide 
(76) . . (261) 



<400> 11 

atg aaa aag gtg aaa aaa tta ate cct tct eta etc gtt ttt ggt get 48 

Met Lys Lys Val Lys Lys Leu He Pro Ser Leu Leu Val Phe Gly Ala 

-85 -80 -75 

tta agt gtg cet agt ttt gee eat gea gca tct gat tea gta ctt aeg 96 
Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val Leu Thr 
-70 -65 -60 

tct gat tat gae atg gtg act tct gac gga aag gtg att tct tea get 144 
Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val He Ser Ser Ala 
-55 -50 -45 -40 

gac ttc cac aac gat atg aaa acc cce tea tec ttt gac aaa gtg gat 192 
Asp Phe His Asn Asp Met Lys Thr Pro Ser Ser Phe Asp Lys Val Asp 
-35 -30 -25 

gat etc tct tct act att ggc gaa aaa gta aaa eca etc aca aca tat 240 
Asp Leu Ser Ser Thr He Gly Glu Lys Val Lys Pro Leu Thr Thr Tyr 
-20 -15 -10 

tta aaa gac ttt eaa aca aaa gta gtc att gga gac gat ggt aga aca 288 
Leu Lys Asp Phe Gin Thr Lys Val Val He Gly Asp Asp Gly Arg Thr 
-5 -11 5 

aaa gtg aeg aat aca aga gta gca cce tat aat tct att get tat att 336 
Lys Val Thr Asn Thr Arg Val Ala Pro Tyr Asn Ser He Ala Tyr He 
10 15 20 25 

aca ttt ggt gga tct age tgc act gga aca etc att get cea aac aaa 384 
Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn Lys 
30 35 40 

ata ttg aca aac gga cac tgc gtc tac aat aca gee aca aga agt tat 432 
He Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Thr Arg Ser Tyr 
45 50 55 

agt gea aaa ggg tct gtc tac eca ggc atg aat gac age aeg get gtg 480 
Ser Ala Lys Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala Val 
60 65 70 

aac ggc tea gea aac atg acc gaa ttc tat gta eca age gga tat ate 528 
Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr He 
75 80 85 

aac aeg ggg gcg agt eaa tat gat ttt gee gtc att aaa aca gat aeg 576 
Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val He Lys Thr Asp Thr 
90 95 100 105 

aac att gga aat aeg gtc ggc tat cgc tct att egt eaa gtg aca aat 624 
Asn He Gly Asn Thr Val Gly Tyr Arg Ser He Arg Gin Val Thr Asn 
110 115 120 

eta aca ggt aca aeg att aaa att tct gga tat eca ggt gat aaa atg 672 
Leu Thr Gly Thr Thr He Lys He Ser Gly Tyr Pro Gly Asp Lys Met 
125 130 135 

18 



aga teg act ggc aaa gtg tea caa tgg gaa atg tea ggt cca gte acg 720 
Arg Ser Thr Gly Lys Val Ser Gin Trp Glu Met Ser Gly Pro Val Thr 
140 145 150 

aga gaa gat aeg aat cte gca tae tat aeg ate gat aea ttt age gga 768 
Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Thr He Asp Thr Phe Ser Gly 
155 160 165 

aac tet gge tct geg atg eta gat eag aae caa eaa ate gte ggg gte 816 
Asn Ser Gly Ser Ala Met Leu Asp Gin Asn Gin Gin He Val Gly Val 
170 175 180 185 

cat aat geg ggt tat tea aat gga aeg ate aac ggt gga cca aaa geg 864 
His Asn Ala Gly Tyr Ser Asn Gly Thr He Asn Gly Gly Pro Lys Ala 
190 195 200 

act get gee ttt gtt gaa ttt ate aae tat geg aag geg eaa 906 
Thr Ala Ala Phe Val Glu Phe He Asn Tyr Ala Lys Ala Gin 
205 210 215 



<210> 12 

<211> 302 

<212> PRT 

<213> Bacillus 

<400> 12 

Met Lys Lys Val Lys Lys Leu He Pro Ser Leu Leu Val Phe Gly Ala 
-85 -80 -75 



Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp Ser Val Leu Thr 
-70 -65 -60 



Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val He Ser Ser Ala 
-55 -50 -45 -40 



Asp Phe His Asn Asp Met Lys Thr Pro Ser Ser Phe Asp Lys Val Asp 
-35 -30 -25 



Asp Leu Ser Ser Thr He Gly Glu Lys Val Lys Pro Leu Thr Thr Tyr 
-20 -15 -10 



Leu Lys Asp Phe Gin Thr Lys Val Val He Gly Asp Asp Gly Arg Thr 
-5 -11 5 



Lys Val Thr Asn Thr Arg Val Ala Pro Tyr Asn Ser He Ala Tyr He 
10 15 20 25 



Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn Lys 
30 35 40 
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He Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Thr Arg Ser Tyr 
45 50 55 



Ser Ala Lys Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala Val 
60 65 70 



Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr He 
75 80 85 



Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val He Lys Thr Asp Thr 
90 95 100 105 



Asn He Gly Asn Thr Val Gly Tyr Arg Ser He Arg Gin Val Thr Asn 
HO 115 120 



Leu Thr Gly Thr Thr He Lys He Ser Gly Tyr Pro Gly Asp Lys Met 
125 130 135 



Arg Ser Thr Gly Lys Val Ser Gin Trp Glu Met Ser Gly Pro Val Thr 
140 145 150 



Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Thr He Asp Thr Phe Ser Gly 
155 160 165 



Asn Ser Gly Ser Ala Met Leu Asp Gin Asn Gin Gin He Val Gly Val 
170 175 180 185 



His Asn Ala Gly Tyr Ser Asn Gly Thr He Asn Gly Gly Pro Lys Ala 
190 195 200 



Thr Ala Ala Phe Val Glu Phe He Asn Tyr Ala Lys Ala Gin 
205 210 215 



<210> 13 

<2H> 939 

<212> DNA 

<213> Bacillus 

<220> 

<221> CDS 

<222> (1) . . (939) 

<223> 



<220> 

<221> mat_peptide 
<222> (280) . . 0 
<223> 
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<220> 

<221> pro-peptide 

<222> (103) . . (279) 
<223> 



<400> 13 

atg aaa tta gtt cca aga ttc aga aaa caa tgg ttc get tac tta acg 48 

Met Lys Leu Val Pro Arg Phe Arg Lys Gin Trp Phe Ala Tyr Leu Thr 
-90 -85 -80 

gtt ttg tgt ttg get ttg gca gca gcg gtt tet ttt gge gta ccg gea 96 
Val Leu Cys Leu Ala Leu Ala Ala Ala Val Ser Phe Gly Val Pro Ala 
-75 -70 -65 

aaa geg gca gag aac ccg caa act tet gta teg aat ace ggt aaa gaa 144 
Lys Ala Ala Glu Asn Pro Gin Thr Ser Val Ser Asn Thr Gly Lys Glu 
-60 -55 -50 

get gat get acg aaa aac caa acg tea aaa gca gat cag gtt tec gee 192 
Ala Asp Ala Thr Lys Asn Gin Thr Ser Lys Ala Asp Gin Val Ser Ala 
-45 -40 -35 -30 

cct tat gag gga ace gga aaa aca agt aaa teg tta tac gge gge caa 240 
Pro Tyr Glu Gly Thr Gly Lys Thr Ser Lys Ser Leu Tyr Gly Gly Gin 
-25 -20 -15 

acg gaa ctg gaa aaa aac att caa ace tta cag cct teg age att ate 288 
Thr Glu Leu Glu Lys Asn He Gin Thr Leu Gin Pro Ser Ser He He 
-10 -5 -1 1 

gga act gat gaa cgc ace aga ate tec age acg aca tet ttt eca tat 336 
Gly Thr Asp Glu Arg Thr Arg He Ser Ser Thr Thr Ser Phe Pro Tyr 
5 10 15 

aga gca ace gtt caa ctg tea ate aag tat ecc aac act tea age act 384 
Arg Ala Thr Val Gin Leu Ser He Lys Tyr Pro Asn Thr Ser Ser Thr 
20 25 30 35 

tat gga tgt ace gga ttt tta gte aat cca aat aca gtc gtc aeg get 432 
Tyr Gly Cys Thr Gly Phe Leu Val Asn Pro Asn Thr Val Val Thr Ala 
40 45 50 

gga eat tgt gtg tac age eag gat cat gga tgg get teg acg ata acc 480 
Gly His Cys Val Tyr Ser Gin Asp His Gly Trp Ala Ser Thr He Thr 
55 60 65 

gee gcg ccg gge cgc aat ggt teg tea tat eeg tac ggt act tat tea 528 
Ala Ala Pro Gly Arg Asn Gly Ser Ser Tyr Pro Tyr Gly Thr Tyr Ser 
70 75 80 

gge acg atg ttt tac tee gtc aaa gga tgg acg gaa age aaa gae ace 576 
Gly Thr Met Phe Tyr Ser Val Lys Gly Trp Thr Glu Ser Lys Asp Thr 
85 90 95 

aac tat gat tac gga get att aaa tta aac ggt tet cct gga aac aeg 624 
Asn Tyr Asp Tyr Gly Ala He Lys Leu Asn Gly Ser Pro Gly Asn Thr 
100 105 110 115 

gtt gge tgg tac gge tac egg act aca aac age age agt eee gtg gge 672 
Val Gly Trp Tyr Gly Tyr Arg Thr Thr Asn Ser Ser Ser Pro Val Gly 
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120 125 130 

ctt tec teg tea gtg aea gga tte cca tgt gac aaa aec ttt ggc acg 720 
Leu Ser Ser Ser Val Thr Gly Phe Pro Cys Asp Lys Thr Phe Gly Thr 
135 140 145 

atg tgg tet gat aca aag ccg att cgc tee get gaa acg tat aag etg 768 
Met Trp Ser Asp Thr Lys Pro He Arg Ser Ala Glu Thr Tyr Lys Leu 
150 155 160 

ace tat aea ace gat aeg tac ggc tge caa age ggc teg cct gtt tat 816 
Thr Tyr Thr Thr Asp Thr Tyr Gly Cys Gin Ser Gly Ser Pro Val Tyr 
165 170 175 

cga aae tac agt gat aea ggg cag aea get att gee att eac aeg aae 864 
Arg Asn Tyr Ser Asp Thr Gly Gin Thr Ala He Ala He His Thr Asn 
180 185 190 195 

gga gga teg tea tat aac ttg gga aea agg gtg acg aac gat gta tte 912 
Gly Gly Ser Ser Tyr Asn Leu Gly Thr Arg Val Thr Asn Asp Val Phe 
200 205 210 

aae aat att caa tat tgg gea aat caa 939 
Asn Asn He Gin Tyr Trp Ala Asn Gin 
215 220 



<210> 14 

<211> 313 

<212> PRT 

<213> Bacillus 

<400> 14 

Met Lys Leu Val Pro Arg Phe Arg Lys Gin Trp Phe Ala Tyr Leu Thr 
-90 -85 -80 



Val Leu Cys Leu Ala Leu Ala Ala Ala Val Ser Phe Gly Val Pro Ala 
-75 -70 -65 



Lys Ala Ala Glu Asn Pro Gin Thr Ser Val Ser Asn Thr Gly Lys Glu 
-60 -55 -50 



Ala Asp Ala Thr Lys Asn Gin Thr Ser Lys Ala Asp Gin Val Ser Ala 
-45 -40 -35 -30 



Pro Tyr Glu Gly Thr Gly Lys Thr Ser Lys Ser Leu Tyr Gly Gly Gin 
-25 -20 -15 



Thr Glu Leu Glu Lys Asn He Gin Thr Leu Gin Pro Ser Ser He He 
-10 -5 -1 1 



Gly Thr Asp Glu Arg Thr Arg He Ser Ser Thr Thr Ser Phe Pro Tyr 
5 10 15 
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Arg Ala Thr Val Gin Leu Ser He Lys Tyr Pro Asn Thr Ser Ser Thr 
20 25 30 35 



Tyr Gly Cys Thr Gly Phe Leu Val Asn Pro Asn Thr Val Val Thr Ala 
40 45 50 



Gly His Cys Val Tyr Ser Gin Asp His Gly Trp Ala Ser Thr He Thr 
55 60 65 



Ala Ala Pro Gly Arg Asn Gly Ser Ser Tyr Pro Tyr Gly Thr Tyr Ser 
70 75 80 



Gly Thr Met Phe Tyr Ser Val Lys Gly Trp Thr Glu Ser Lys Asp Thr 
85 90 95 



Asn Tyr Asp Tyr Gly Ala He Lys Leu Asn Gly Ser Pro Gly Asn Thr 
100 105 110 115 



Val Gly Trp Tyr Gly Tyr Arg Thr Thr Asn Ser Ser Ser Pro Val Gly 
120 125 130 



Leu Ser Ser Ser Val Thr Gly Phe Pro Cys Asp Lys Thr Phe Gly Thr 
135 140 145 



Met Trp Ser Asp Thr Lys Pro He Arg Ser Ala Glu Thr Tyr Lys Leu 
150 155 160 



Thr Tyr Thr Thr Asp Thr Tyr Gly Cys Gin Ser Gly Ser Pro Val Tyr 
165 170 175 



Arg Asn Tyr Ser Asp Thr Gly Gin Thr Ala He Ala He His Thr Asn 
180 185 190 195 



Gly Gly Ser Ser Tyr Asn Leu Gly Thr Arg Val Thr Asn Asp Val Phe 
200 205 210 



Asn Asn He Gin Tyr Trp Ala Asn Gin 
215 220 



<210> 15 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
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<400> 15 

Glu Lys Ala Ser 
1 



<210> 16 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 16 

Ser Glu Lys Ala Ser Thr 
1 5 



<210> 17 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 17 

Ser Glu Glu Thr 
1 



<210> 18 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<220> 

<221> misc_f eature 

<222> (21) . . (21) 

<223> n denotes a, g, c, or t 



<220> 

<221> mi sc_f eature 

<222> (36) . . (36) 

<223> n denotes a, g, c, or t 

<400> 18 

ggatggagaa gcggaaacac naaytaygay tayggngc 

<210> 19 

<211> 10 

<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 19 

Gly Trp Arg Ser Gly Asn Tyr Asp Tyr Gly 
1 5 10 



<210> 
<211> 
<212> 



20 
28 
DNA 



<213> Artificial Sequence 
<220> 

<223> Primer 
<220> 

<221> mis cofeature 

<222> (12) . . (12) 

<223> n denotes deoxylnosine 



<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> n denotes deoxylnosine 



<220> 

<221> misc_feature 

<222> (18). .(18) 

<223> n denotes a, g, c, or t 



<220> 

<221> mi sc_f eature 

<222> (21) . . (21) 

<223> n denotes a, g, c, or t 



<220> 

<221> mi sc_f eature 

<222> (24) . . (24 ) 

<223> n denotes a, g, c, or t 



<400> 20 

cccaagcttg tngynacngc nggncayt 



<210> 21 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
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<220> 

<221> misc_f eature 

<222> (2) . . (2) 

<223> Xaa denotes Ala or Val 



<400> 21 

Val Xaa Thr Ala Gly His 
1 5 



<210> 22 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<220> 

<221> mis cofeature 

<222> (22) . . (22) 

<223> n denotes a, g, c, or t 



<220> 

<221> misc_feature 

<222> (25) . . (25) 

<223> n denotes a, g, c, or t 



<220> 

<221> misc_feature 

<222> (31) . . (31) 

<223> n denotes a, g, c, or t 

<400> 22 

gaataccggt gaaccgcttt gncmnccrta ngtrtc 

<210> 23 

<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<220> 

<221> misc_f eature 

<222> (5) . . (5) 

<223> Xaa denotes Gly or Cys or Trp 



<400> 23 

Asp Thr Tyr Gly Xaa Gin Ser Gly Ser Pro Val Phe 
1 5 10 
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<210> 24 



<211> 
<212> 



26 
DNA 



<213> Artificial Sequence 
<220> 

<223> Primer 
<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> n denotes a, g, c, or t 



<220> 

<221> misc_feature 

<222> (18) . . (18) 

<223> n denotes a, g, c, or t 



<400> 24 

gctctagagt ydatngcncc rtartc 
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<210> 


25 


<211> 


6 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic 


<220> 




<221> 


misc feature 


<222> 


(6) . . (6) 


<223> 


Xaa denotes Glu or Lys 


<400> 


25 


Asp Tyr Gly Ala lie Xaa 


1 


5 


<210> 


26 


<211> 


143 


<212> 


DNA 


<213> 


Bacillus 


<400> 


26 



gcgtctatga cacggcaagc cgatcattcg cgggaaccgc caccgtttcc ccgggacgaa 60 
acggttcagc ttacccttac ggatctgtta catcgacccg ctatttcatc ccgtcgggtt 120 
ggcagagcgg aaattccaat tat 143 



<210> 27 
<211> 48 
<212> PRT 



27 



• 




<213> Bacillus 
<400> 27 

Cys Val Tyr Asp Thr Ala Ser Arg Ser Phe Ala Gly Thr Ala Thr Val 
IS 10 15 



Ser Pro Gly Arg Asn Gly Ser Ala Tyr Pro Tyr Gly Ser Val Thr Ser 
20 25 30 



Thr Arg Tyr Phe He Pro Ser Gly Trp Gin Ser Gly Asn Ser Asn Tyr 
35 40 45 



<210> 28 
<211> 184 
<212> DNA 
<213> Bacillus 












<400> 28 

gatcgagctc agccagccga 


tcggcaatac 


cgtcggatat 


ttcggatatt 


catacaccgc 


60 


ttcatcgctt gcaggagcag 


gcgtgaccat 


cagcggatat 


ccaggagaca 


aaacaacagg 


120 


cacccagtgg caaatgtccg 


gaacgatcgc 


tgtttcagaa 


acgtataaac 


tgcaatatgc 


180 


gate 










184 



<210> 29 

<211> 61 

<212> PRT 

<213> Bacillus 

<400> 29 

He Glu Leu Ser Gin Pro He Gly Asn Thr Val Gly Tyr Phe Gly Tyr 
15 10 15 

Ser Tyr Thr Ala Ser Ser Leu Ala Gly Ala Gly Val Thr He Ser Gly 
20 25 30 

Tyr Pro Gly Asp Lys Thr Thr Gly Thr Gin Trp Gin Met Ser Gly Thr 
35 40 45 

He Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He 
50 55 60 

<210> 30 

<211> 143 

<212> DNA 

<213> Bacillus 

<400> 30 

gcatttatga cacagcgagc gggtcattcg ccggaaccgc taccgtttct ccgggacgga 60 

28 



acggttcaac atatccgtac ggatcagtta catcaacccg ctatttcatc ccgtcaggct 120 
atcgaagcgg aaattcgaat tac I43 

<210> 31 

<211> 48 

<212> PRT 

<213> Bacillus 

<400> 31 

Cys He Tyr Asp Thr Ala Ser Gly Ser Phe Ala Gly Thr Ala Thr Val 
15 10 15 

Ser Pro Gly Arg Asn Gly Ser Thr Tyr Pro Tyr Gly Ser Val Thr Ser 
20 25 30 

Thr Arg Tyr Phe He Pro Ser Gly Tyr Arg Ser Gly Asn Ser Asn Tyr 
35 40 45 

<210> 32 

<211> 184 

<212> DNA 

<213> Bacillus 

<400> 32 

catagagctc agccagccga tcggcaacac cgtcgggtat ttcggatatt cctacaccac 60 

ctcgtctctc gttgggtcaa gcgttaccat catcggatat ccaggcgaca aaacatcggg 120 

cacccaatgg cagatgtccg gaaatatcgc cgtctcagaa acatataaac tgcaatatgc 180 

gate 184 

<210> 33 

<211> 61 

<212> PRT 

<213> Bacillus 

<400> 33 

He Glu Leu Ser Gin Pro He Gly Asn Thr Val Gly Tyr Phe Gly Tyr 
15 10 15 

Ser Tyr Thr Thr Ser Ser Leu Val Gly Ser Ser Val Thr He He Gly 
20 25 30 



Tyr Pro Gly Asp Lys Thr Ser Gly Thr Gin Trp Gin Met Ser Gly Asn 
35 40 45 



He Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He 
50 55 60 



29 



• 



<210> 34 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 34 

cgtaagggta agctgaacc 

<210> 35 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 35 

caggagacaa aacaacagca ggc 

<210> 36 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 36 

gtcccggaga aacggtag 



<210> 


37 


<211> 


20 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<400> 


37 


caccacctcg tctctcgttg 


<210> 


38 


<211> 


29 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<220> 




<221> 


misc feature 


<222> 


(18) . . (18) 



30 



• 



<223> n denotes deoxyinosine 



<220> 

<221> misc_feature 

<222> (21) . . (21) 

<223> n denotes deoxyinosine 



<220> 

<221> misc_f eature 

<222> (27) . . (27) 

<223> n denotes a, g, c, or t 

<400> 38 

gctctagacg tyttrtcncm nggrwancc 



<210> 39 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<220> 

<221> misc_f eature 

<222> (2) . . (2) 

<223> Xaa denotes Tyr or Phe 



<220> 

<221> misc_feature 

<222> (4 ) . . (4 ) 

<223> Xaa denotes Gly or Cys 



<400> 39 

Gly Xaa Pro Xaa Asp Lys Thr 
1 5 



<210> 40 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<220> 

<221> misc_f eature 

<222> (12) . . (12) 

<223> n denotes deoxyinosine 



<220> 

<221> misc feature 



31 







<2 22> 


\ ± o ) . . \ 1 } 


<22 3> 


ii Liciit^ucro tr u A y J. 1 1 o X 1 1 c: 


<220> 




<221> 


misc feature 


<222> 




<223> 


n denotes deoxyinosine 


<400> 


40 


cccaagcttg tngtnathgg ngaygaygg 


<210> 


41 


<211> 


8 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic 


<400> 


41 


Val Val lie Gly Gly Asp Asp Gly 


1 


5 


<210> 


42 


<211> 


29 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<400> 


42 


gcacggaccg ttgcagttcg ttctggagc 


<210> 


43 


<211> 


33 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 



29 



29 



<400> 43 

ccggcaaagt gaatgaaaca aaggaaaaag egg 



33 



<210> 


44 


<211> 


31 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<220> 





32 



<221> misc_f eature 

<222> (14) . . (14) 

<223> n denotes a, g, c, or t 



<220> 

<221> mi sc_f eature 

<222> (15) . . (15) 

<223> n denotes a, g, c, or t 

<400> 44 

atgcaccgga tggnnhatag gtccgaaaac c 

<210> 45 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 45 

ccctttaacc gcacagcgtt t 



33 



